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• Open-source multi-instrument radiative transfer (RT) and atmospheric composition 
retrieval framework

• Fork of the operational Orbiting Carbon Observatory-2 (OCO-2) retrieval software 
package

• Supports broad spectral range from thermal infrared (TIR) to ultraviolet (UV)

• Combines radiance measurements from multiple instruments to enable joint retrievals 
and data fusion products

Introduction
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• Bundled Pan Spectral ABSCO Generation Software

• Pluggable Radiative Transfer Modules (First-Order, 2-Stream, Linearized Discrete

Ordinate)

• Pluggable Solver Modules (Connor, Non-Linear Least Squares)

• Modular Configuration (Data Readers, Atmosphere Definition, and Instrument

Models)

• Extensive Set of Atmospheric, Surface, and Instrument Parameters For Retrieval

• Testable With The Inclusion of Over 180 Automated Unit Tests

• Runnable On Both Linux and Mac OS X

Features
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Modular Configuration Architecture
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• Able to generate a set of absorption coefficient (ABSCO) tables that span the 
thermal IR to UV spectral range

• Handles a wide range of molecules including principal absorbers as well as 
molecules that play important roles in atmospheric chemistry (isoprene),  impact air 
quality (NH3), or provide information on atmospheric circulation (HDO)

• Uses Line-By-Line Radiative Transfer Model (LBLRTM) powered by AER maintained 
line parameter database (LPD) as the basis for the line parameters used in LBLRTM

• For molecules that have both line parameters and cross-section parameters, 
HITRAN recommendations are followed

Pan Spectral ABSCO Generation Software
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Pan Spectral ABSCO Generation Software
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Spectral ranges adopted for all selected molecules in the UV/VIS (left), NIR (center), IR (right)



j p l . n a s a . g o v

Python Usage
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refractor.github.io/framework/

github.com/ReFRACtor

Sebastian.Val@jpl.nasa.gov

Contact & Contribute
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j p l . nasa .gov


